
MSS uplink in the MetsatlMetaids band. The new two year cycle for

World Radio Conferences has removed the need to routinely allocate

mobile frequencies in pairs. There are a number of bands that are

under consideration for downlink MSS allocations which will be ripe

for consideration at \NRC '97. The absence of such a downlink band

to be paired with an uplink allocation in the Metsat/Metaids band

should not deter the WRC '95 conference members from allocating

this spectrum at \,NRC '95 for MSS uplinks in Regions 1 and 3.

c.

Only two parties opposed the Commission's proposals for the

1675-1710 MHz band. They were the National Ooeanic and

Atmospheric Administration (NOAA) and the Committee on Radio

'Frequencies (CORF) of the National Research Council.

~. The only negative comment regarding

spectrum sharing between MSS (Earth-to-space) and Metsats came

from NOAA. NOAA stated (p:6) that the "the ITU-R has reached no

final conclusions -conoeming sharing between Metsats and the MSS".

To the eontrary. the ITU's WP7C t at its November 1994 meeting in
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Geneva, in a draft Recommendation «7CITEMP/4{Rev.2»and in a

Report to CPM-95, (see 7CITEMP/33(Rev.1)} agreed that "sharing is

possible under certain conditions". The draft recommendation should

become an ITU Recommendation at the Study Group 7 meeting in

May 1995.

The CPM took these developments into aocount in its .Einal

Bsort, wherein it concluded, iDttlr alia, that under certain -conditions,

the feasibility of sharing between the meteorological - satellite service

(space-to-Earth) and the MSS {Earth-to-space} is moderate-to-good.

The CPM also noted that these are ongoing studies20
, the results of

which should be available for WRC '95 and should provide guidance

to revise this allocation.

~. NOAA makes two elaims in Mgard to

MSSlMetaid sharing. First, it states that "Only within the past few

weeks has WP-7C taken on the study of this subject...... In fact,

WP7C's work on Metaid sharing started some time ago. Motorola

submitted a paper to U.S. WP7C and U.S. WP8/3 at least nine

2ODocumentCPM ge5/119-E (4 April 95) at 31.
OocumentCPM 95/119-1: (4 April 95) at 21.
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months ago regarding MSS sharing with Metsats and Metaids. This

paper (WP7CI23) was a U.S. contribution to the international meeting

of WP7C in November 1994. Mor:eover, NOAA itseff submitted input

papers to the WP7C meeting in Geneva that presented information

on Metaids required for coordination and sharing studies (Doc.

7C/18).

Second, NOAA states that ''Both the Commission's Industry

Advisory Committee (lAC) and ITU-R's SG80 have produced output

documents which are pessimistic about the possibility of successful

sharing between radiosondes and the MSS" (NOAA, at 6). However,

the pessimistic views of the lAC and the CPM-95 regarding

MSSlMetaid sharing dealt with using the 400 MHz band as a

downlink, not the 1675-1700 MHz band as an MSS uplink. Because

of the differenoes in direction and technology employed in the two

bands, the conclusion about the 400 MHZ band does not necessarily

apply to the 167'5-1700 MHz band. In regard to MSS/Metaid sharing

at 1675-1700 MHz band, the lAC (as well as the CPM in its E.inIJ.

Report) only said further study is needed. And, although the report

of the WP80 Chainnan did indeed express a pessimistic view of the
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feasibility of MSSlMetaid sharing, this view was not supported by any

input or output document of WP8D. Similarty, there was no

di8cussion in any forum of the WP8D meeting that would support

such a view. The output documents of WP7C, WP8D and the CPM

only reflect the fact that further study is needed.21

CORF reports that radiosondes are used for research purposes

"and are often employed as a source ofground-truth for passive

remote senors". These studies are "typically done on campaigns of

several week-s duration".

Clearty, scientific work of this kind is important. But the

constraints of "ground-truth" validation and "several weeks" of

operations are quite different and far less stringent for spectrum

sharing than those of NOAA. Moreover, the cost -constraints of the

100,000 soundings per year for NOAA are quite different than those '--.

for research purposes. Since we believe there is a high likelihood

that sharing techniques -can be developed between NOAA and MSS

21AMSC lIuggeated that as a spectrum conaervlltion inducement to the
m••orological aida community to reduce the outIIIndiah fnlquency drift of nldioaondes,
that the Metaid aIIocIItion be reduced to 1888.4-1885 MHz. This still allows too much
drift and we suggest the Met8id band should be 1888.4-1675 MHz, perhaps after some
lead time such as five (5) years.
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interests, it appears virtually certain that sharing techniques be

worked out with CORF members' use of radiosondes.

In these days of spectrum shortages it is important to note

Metaids are allocated almost 32 MHz of spectrum to provide a

service that is transmitting tens of bytes of information per second.

The Commission and the nation can no longer permit such inefficient

use of valuable spectrum.

The Commission should seek to have WRC '95 delete RR

735A exoept for the provision in RR 735A that states that Mure use

of the 1675-1710 MHz band is subject to Resolution 46. If additional

sharing studies are necessary to protect Metaids, this can be

achieved in subsequent domestic rulemaking proceedings.

D. ~.

All parties except AMST support new MSS allocations in the "

2 GHz band to replace the global MSS.frequencies that were lost to

pes in the U.S. At the time the Commission adopted its pes band

plan last year, it indicated that it would seek new global MSS

spectrum at WRC '95 to replace that which it had carved out of the
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MSS bands for PCS22. It is extremely important for the future growth

of MSS that more global MSS spectrum be allocated. Iridium

believes that the 2 GHz band is the first place to begin in looking for

new spectrum.

E.

All MSS operators and AMST uniformly opposed the idea of

advancing the 2005 date-of-entryfor the 2 GHz bands. Only Comsat

Mobile supports moving the 2005 date forward in time. Iridium

agrees with the majority view on this issue. The date should not be

advanoed until a transition plan is in place for the current users of the

band. As the Final Report of the 'CPM stated, "Administrations

concerned with the.effect of the MSS on their FS systems considered

that the review of the date 2005 is to be considered by the WRC'95

on the basis of the difficulties they encounter in removing FS

systems whose replacement may result in AMatively sever«anomie

impact.23 Clearty, this is not only a domestic problem.

22Sps Mlmgrerytem"Air and 0nW in 1M M,.. of Aaw1dmtnt of the
Cgmmjttjpn's By" to i.r'sh NIM ParJgn'1 Cqnmynjclltigns Seryjces. GEN
Docket No. 90-314, 9 FCC Red 4055 (1994).

23CPM Fina' Report, at Section 4.5 (p.37)

29



IJI-*--

WRC '95 presents an opportunity both to improve the current

MSS allocations and associated regulatory procedures in order to

facilitate their use by MSS operators, and to create new MSS

allocations to meet anticipated demand in the near future. It also

affords an opportunity to refine the agenda for WRC '97. In

furtherance of these objectives, Iridium urges that the foregoing

proposals be incorporated into the U.S. objectives for WRC '95 and

WRC'97.

Respectfully submitted,
IRIDIUM, INC.

ndace Johnson
ames G. Ennis

T. Stephen Cheston
F. Thomas Tuttle, Esq.

IRIDIUM, INC.
1401 H Street, N.W.
Washington, D.C. 20005
(202) 326-'5600
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Rnt.w of~ S..... StIIdles betw.. 20/30 GHz GSOIPSS 1MtW000ks ...
NGSO F..-r Liaks for MSS Operatiq ill the 1-J GHz Spectrum

Introduction

III 1993 _1994, ITU Task Groupe ad Workial Patties adGreseed vaOoua upedS of tecluUcal
ad opemioal co.-a.iaa for tile feeder Uab of NGSa iMSS utWorD whidr. bave their service
liIIJcI ill tile 1-3 GHz speetrWIl ad ate co-primary witll GSOIPSS. Prom dine 1hIdies,
~ for opeAtioaa1_ replarory c...... to the Radio Replatiou were made.
Theft studi..~ reeoaaeadalioas were......n.d Us a ca.oliciated tepOIt , CPM9S16
pcepued ia 0eC94. Beea... ofdur~1Md 8Claedule betweca WAR.Q ad the complexity of
dane tecluUca1 tmdies, lome ofthae ...... were c:oaidered pnW:aiIwy aad ill...&teu
fURbef work wu iadicued. Howevet. tb.ae T_Groupa are IlOt CDCetias ia 1995 ad it is up to
the~l_ fJUUy tile WARe itMJf to decide wJwdler tile 1bIdi.. are suffic:iat to make
ceeOllllDeDd for C....IIS ia tile Radio acplatioa. The <:PM coacludccl ita work OIl April 5
(CPM9S1118) ao coaequatialdial" were made to die daft teduaicaIud opeatioul
snJdi..COIICluetecl ndier Of to a lilt or..~ opcioas ofi:...... to cutmlt sepWoty
IptOCedutal _P_ CfS ofdac R.aclio R.plat.&oa. However, lea- adclitioa1 sJwial stUdies were
provided dincdy to dae~CPMaaci are coaideted ill dsis review.

The foUowUaa HCtI.o. ·.xa-j- varioua e1emaD oftbne ..... with teprcl to their teeJWcal
complete.._ COIICluaioa. Ofspecial COIICeI1l ia tbe applicability of theIe stUdies to the
Iridiua:&e ."...-c:urready developial :l world \vide NGSO/MSS feeder 1iUsystem in the 20130
GHzbud.

Network Characteristics

Tile aaeral cJa•...n.ic: ofraetWoftaI for boda NOIl..asoIMSS feeder u.u. adGSOIPSS UHd ill
tile varioua 20130OHz sbariq studies cu be cateaorized 38 below:

GSOIPSS
a-VSAT. widtaftlt teaDiaal beam widdIa 1cleF" or peaterad arrow bud data
b- Wiele baaci uaff'LC liaks with aIth termiaal beam widtbs of about 0.1 dellft

Nop:GSO/MSS' 12 {i+
a - AU'" ,-o.lwuve bam widdis abo1atO.l depec aduacklteeQble tateI1ite .
b- So.e ........ ale repaerarive tra• .,aadeacuryial moderate baadwidtll datz--, ~

c- So..~Iienwere traII8pUftt aacl caayiq aanaw baacl voice cbanels
cl-SoIDe..Bites ate in low cUc:u1ar easth orbit (LEOs) ael ochers in bilk (!CO> .,

In Llne'n1et'ference Geometry'.
TIM Noa-<iSOI.'II..... are ill motioa mav• ..oso...u..acl dle NOIPGSO......-,1.
are c:oatiaually tIM_D, tMir satellites. Tlaeftfoee. die peak iDIedecace betweea die two typeS of
,..uite.,......ua y aaclleaitudoaia~.na--.r occur
willa OM y.. detaibed ia PipIa 1-4 widI co-frequeac:y
.....n. .iIlacc betweell dac .,.Clive'".....;•••fnquady". a ,.....-r.
AU Noa~SO .,._bave c:ima1ac otbia be die __aqa &am 800 Ira.., 10.000 laD. M4*
IIIIdies~ a f1Il1 c:--.lbtiOIl o£NOIl.oGSO .-llites with 0IlC asdlmmi&:al ad 0IlC co­
fNqueac:yGSO widl iIs siape eaRll tecmiaa1.
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Service Objective. /Service Qualltyllnterterence Budgets

HiItoricaLty die PSS JIa4 developed a set o{service objectiVt3 aad service quality tJaat pn1leJed the
__ criteria as uuaIIecL wire 1Ule or poiat to paiat CIIictowave. Loal tam iaua-1etYM:e illeafaa«
budpts were deve!eped betwen co-frequeac:y GSO utWOda tbt would allow elfic:ieat gtjljucioll
of tile ate aad allow~adI aetwotk to meet iClletVice objectives. Thae bud.... allowed tile arc to
be fully utilized with tr:UJSpamlt tr:lUPODders.c::uryUs1 UUII.IciDI ttaffic iA tbe 61'4 ad 14112 GHz
baads.

III 1994Tv 41S .........1l1Idies of iDterfereaoe buct.p1:l forvSO/PSS JiaIII tile same
ftequaeia. NGSOIMSS feeder liAJra. It wu tee:Osaized that iated'aeac:e betwen these
two types of aetwodIa were of a short term aauue aacluw iAterfemace bucl..would have to be
eabliaked. TG4-SI33 WI8 acoauibutio. (co. INTELSAT tbta.u1Dld tllatall C1It1IreGsa
."...woWd ...ely 1M eanyiq clitia! uaffJC aad die pedormaac:e tequUemaa1:l of
~1lCIati0ilrru-1t(Doc.4I277) wee. UMd • objectives. Allowable sIIort tam buclpCI for
iAeedecellce ftOlD NOSO feeder links were derived baled oaliak mar..ud propaptioa
statistics.

A ..bleq1Mllt~ftOlD JNT1!LSAT Cf<i4-Sl">apa'" the aaalysia to _ludeGSOs
opemia. at 20130 GHz. l1IiaCC*rihtioa NCOpi'" die diff"&C1Jlty of...., tile NeVa
objec:uves due to practicalityofacIIieviat 1iIIk......attIaeM t"nq1MllCia wMIe raia
aaauatioa is levere. N.... tile tal. by dIe<iSO woaJd .. site cUftrsit, for its
eaRll scatioas ...be 0Iily 10caMd ia moderately taiay eIIa.tic ...s (E). a lit of IIIo&t tenD
criteria for ia1e6ereac:e t...NGSO was derived baled OIl a aIlocaIioa wIleR dqadarioa from
NOSO w.1et at 101' .dac 0UIqC time ......... elM to ........rics. Itwa. aaeed 1IIat tile
GSO could 11« tervM:e objectives ill more severe climates 10 me budaea for Uatafemace
Noa..-oso.-c:ouIcl be c1 ill daoee -Pou.
TJaae iatetfeIaeeau.w- for iaMd'emacef!OlDN~IMSS iAtoGSOlPSS are IUImIIarized in
Sectioa 3.1.2 o( PartC Table SA CPM9S1118.

IA 1994. TO 8f3 w.-1lIIIiciIId for ...............ec:rilea.lletviac objectives (ordie vatioua .
pmpoNCl NOSOIMSS.,.- _ e:..w 0lI1y ,....itIedie OM c:ftIlaia._..rind ia Sec:tioa
3.1.2 Table. wIIicJa ;, ...licable.(O die 4-8'01fz __1OIIIeW1Iat....inl•• tIwa die

\ I c:citIeria (or iAtect'ece.. iIIIlD05O•. IA.T<G813 ceco • 1IioL _ outaae _ cIefiaecl for
iMed'eteDCe pater tbaa O.7Nt adeauot occur for a cUlllU1ative..ua1 peR:elltaae peatertlwl
001" ofayeu.
IlidiUID (LBO A) beea ia c1eve1opmeat for seveaI yean aow ......Mea adavoria. to
develop a-III i";••MtVice 0T:v.. eveeywtaen ill dae world. A. '-, ....,
pnvioaly~."8'1''''.aa be a..; ; ...... ia.-y places ill die worlcL~
acWitioa.U!O A reeder ·e1evaboa _low. S_..- ia die
lowet 1atitadeI. Net 08ly ate ria a biaIec"""111at" low elevatioll aqles but tile
poeeatialfotiatecf'.... iato lip !iaJg{!OlD PS is iacre..d as we11.

U!O A atria tr='rie. type diIiW tnKac:.coaI·mis,or tellplaolay ffOllld.l8CYice der
diNc:tflOllldl.e lICYice ...ofa .......m.or...,.. ....... ita ill .
adri.ituaive.._ ..utWOdc.adtel••ulyclMatioadae TIIe..mce,aaq .
requiresant for..... ita" of 10-1 or....nia.,.. adIIptive power~l
for bodlraqe~"I.1 U_aad taia ........SaIeII. pcime poweraad odaertllC,.;:a11imia
NqUire that d&e awn· ,I _ ..tor 1IDIXfNCfIIClllloct..i.-d'eteIICe.... be Ii......abou;t3
dB. TJaere(ose. aa .Id'emac:e to aoa- tat.io (IoINo) ofabotat -1 • ia tJuallold above wllicll tile
syltem quality objectives WOta1clllot be met.
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A bucipt fOt tIae a.Uowab1e tiaac a11oc:accd for estItraal sJaott tetlll oUtips • a r-c:tioa ofarth
...sice des&p aacl climacic locaticm is.at beiaa develo,ed aloq widt cIeaiIcclICITic:e
objectives _ teelaaical me.. to acJUcve dIoee objectives. .8ecaUM ofdae at..pheric .a.ics in
tile 20130 GHz bud.... a criteria baed OIl aaaual outaJe percaaps • pcopoeed (or GSO
metWOdII may Dot be __aeuxy to a uer ill c:ettaiA climatic Z'OIleS. Moaddy apximum

.pem:aups may ill fact be more appropriate.

Howevet. MOlOfOla JXOPC*S to e:cami.e the feaibility of skaDAa with GSOIPSS~ with the
(oJ1owUla stnw IlIaD c:ricetia (or sIIott teml iatetCemac:e (tom tile GSO lIetWoda 011 tile a.aumpUoa
aD. aaaual availability of99.0 % CaD. be achieved fOt aD avera. pceway eatdl sratioa:

I =.19Nt r...0190 .r tta. 011 aa. _"eI bask~ pel' up cIowa. a.k

It sIaould be DCMH tJaat L.8j A is a proceaiq _Uite witb. Jtetrable spot be _ ouups cou1cl
iAcIepeacieatly bppea betweea dae I&p u.cl dowaliaks. Similarly. tt3JISPUelit GSO. with spot
beams coWd aJ80 eDCOuatet iaclepeadeDt outaaes.

MOCOfOIa does aoc s.... thiI sbon tam N'0II.050 cnteria slloalcl be applied to odlcr
NGSOIMSS feeder'" at 20130 GHz baad. To date. aU odIet pI'OI*ed MSS~ employ
ttMIpImlt tta Gtl')'ia, moIdye...... ofsetVice liak unow baad voice aacl dati
over tIleit feeder TIle availability of laacllaeW eadh tetmi••• i1l the laVa 1iDb ia aothip
relative to wUtaa be adlievecl 011 the feeder IiaJa with lacF traeJciq allta.a 10 probably the
drivet OIl dae oveall a~aJabilityia tile service liab. Shott tenD iAterf'etnee budpa for these
aetWOta shoWd be let aec:otdiAsIy. .

Fially. allY Dew "".lerVice will haye • NeVa objectiyes .Iri..ly deteaDiaecI by the
madDet place. Services pcovidecl by suck~ • Iridium will be... ill dae market place by
cUltOmen who will. ther~ c:ostIsetVice objectives for a~u1 uw system.

tn....,..,c. from NGSO networks into GSa networks
r.. gsa,.. reet h

IW'=<T<j4::iflMa:m~elepecla«HIIP_r...1IIioa for"""" tilep.,.,' for i.,cC.laCe
. (l'OIIl NGSO MSS r 1iaIaI_ a~Ea•••GSO DItWCXk T1ae~w..<;50

\ UHCl ia die its Wale............MrYice objecUves ofrru-R. 5.1062 c:oa1cl
i I be met ill a moclerMe dime mae __._diyel8ity. TIae NOlO _Udle cUac:terillica were

dIoIe o£U!O A ... dlttOSO utIeclspot balDs aacl evalaated to aRb..,.;••I. raaaJaa ill size
form 1.2 to 5.5 "-1'1«< 1.0-). (U!O A _ 3.0 mner >
It wuc:oacluOecl dial tile __ ICy.. evest ooc:1IIRClia die dowa..to da.c<;SO teim·n. TIais
Waot ' ......... _ tile avecaae.... is 30 dB IICNitioal a.a- tile tap 1ilIkto tile
GSO·an:. Oa elM dowa IiIIk tile0'" tilDe waa ......_ die 1.2 __ widl tW WiIIat
bam widdLn.. ·PI......0...- tIIat aN 2Sti.-Is eM all0wabie budIeL
Ilnellat daea COIId daat.Ia., at lta8aacl is., Ceuible if_NaSO .. ; , • 2'X'
qr by ewfpQy1i'hn=iM cIw animiM pfclw...1M.wi NQ90 ""iM ',."p" ie. orbit
ayoidaDc:e.

TIIia.....,.iU-.-dle-eIl....llit.yofacc y pcWleaIbetweell
NaSO aadGSO MtWedll~ly ill tietl-KY w liM ftICl.u.eL
It .......dIa die LaO IDItPs wece _,...eII to .,.0llI...e-t"'"a. va.. ,.bliI••cl _die
f'1IIly faded c:a8e...----rateto dac LI!O a&'dr. ...... IJ!O A - map ca.........
ad autoalaCic: powerCOIIIlOI to cCIiIIPI- lor Iaiaaaa1latioL A 3 dB ruaial maqia is .
m:aiaaiJaed at all times if~ble fot ttaaieAt i.ated'erace paOlllCtioL .
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With die LEO A power COIIUOI suacelY • clacribed above. a more'reaJillic: siawlaUOII wou.ld bave
aecl the clear aU ciowIIliak power from LEO A c:oaiant with the elevatioa aqle of'dIe GSO
eudl teaIIiaal. The pcobabi1i.ty thatLEO A wotalcl be powered up to overcome a taia eveat wbile
c:nJIIia. all ill liac ialed'etnee pomeuy. is e.....1y low. A_. OIl the up liak. ifLJ!O A powem
'II' to overcome a taia cell. that cell proIMbly bloc:ka tile iAcreaRd power to dae GSO as well. The
.-re realac __latin is to aeua:ae LEO A iated'efence powetS are the clear air levels ·acljuMed
for taIIF to maisbja a 3 dB twUli.al mat,m.
TIle poaapIaic t ordie eMla lUtiou was ata latitude or60" north 10dIat tlae elevatiOll
-ale to the aRIa w. lfr to dleGEe arc. It is IlOt""ble to deduce dac eft'ect at lower
e1evaUOII aqla (tOm" auiysia. AdditioaaUy. "110..Bite utellDa cIi8c:riaWaatio pauenaa \Vete

UMd". Probably. dial _au they OII1y UMd 3 dB beam wicltba wbich however. does IlOl iAduc:e a
bi. error for tIIbe 1WfOW beam uteIIUS. .

WitJa the -"'If'Iio- uecl ill tIIis aaa1yaia shatiq betweea Low EaJth Orbilia, NOSO AetWorb
ad GSO appean to be. f'-hIe widaout "orbit avoidaac:e" by the NGSO caRla scacioa. It is
difficult to detetmiae wllcdaer die coacJuiOll wouJd cJauce ifthe more reaLiaic UlUmptioas OA
power cOllUOI WffC WICd at lower latitudes.

rr,,;w 5i aR+W) aDo pedoaaed .....Iatiou ofiacetferellCe betwea NGSO aaclGSOaetwor. at lea· E:.utJl Joated at cliff'ecat1aIituda were couidesecl aacl fot lJ!O A,
die iaeafeAlDC:e at" 'ei maP aacl ....;...weft CCNIIicIued. As wiadie IateJlat paper.
dac liliie sJIort teaD ieIlafereACe criteria \Val aed for eli....adGSO Iiak....... It waa
COlIC1ucIecl daatme. is accepta'le lev•• of iated'ereace iato tIIeGSO IletWOtk011 the lip liak bat IIOt
011 die dowa .-. Ia all c:aes tIl.OSO aetWOrk elllfloyed.aRIl terminals witIl beam wicIdIa about.
0.1 0

• site cU slt, aaa tJae liak"'aia as propaNd by late_to

Ita ofdle~~t.BOA is.cc.lidered. die sJaortteaa__reDCe
~ at..GSO ca be met. alit the j=,Ir:t of all•• wIIich ia fact wwId be opInri•• to
a....eadIt.... ill tequeRtia1 tilDe. it bec:0IIIISe"'v. 011 die cIowa IiIIk -.0 a<iSO nath
.....,1 ".~._COIIC1uda·"ThecauitawMae...DlatedCor~fppa
~ olNee<iSO.....sIaow tUt ia the ..jority oldie cues dae...tilDe,.,c••ta•••of......iaterCemac:e todiptal carriea will - be 8Mt." AM. dae criunia forOI

\ ,fotTV 1etVic:e was a6Io u.aacc:epcable.
\ I ' ,

,T*h 2 Sea' rII 3 --..die NRI. of........__..__...- to be Iaqe1y
bIIed 011 the tnt ....1'04-SI8'. TIle eauia 011 iatlItfereace iReD GSO for 2OI300Hz bBcl
a-enJly'" to ••••It.. coacl..... ofdie ptevi0u8 two smdies jat cited. No ....... f.rom
up liM ifC..a LI!O wida c:Iaarac:tetist like LEO A. but excesaiye aOtt tmIl iatedereDCe.iaID tile
dowa 1iak fJVal a U!O. " .....

"'AT QIO Ire x. , ,
WO'W$lt»'Di1I1tm it a.....~b.li_by H.....wllidaCCl die caR ofLl5O
A NOSO widla GSO IitIIIId widl a olVSATS at C,B_ widt. 1 _3
~ baa ~I were,.. wiIIa USCONUS
1........·<:Iarair powerlevela were _ ••d for.. tip _cIowa tile LEO A
I!I.RPs for die cIowa JiIdc ill Table 3 is 3.2 dB .. daallOIed Cot die clac air ca8e.

A....or......... ev_aedleyeJa WeRfUI ofdie"cl_Uaioa •..-a.....GSO
..uice.._ •••miM.d...teftIIia1. The cllmulative probability diItriIMItioa is pIoctecl oCtile
UN iato the OSO IIetWOrk receiveal.
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It is uaclear wbat budpt a11oeatioa Dould made for Mort teml Uatedemac:e iato tile HuaJlesGSO
teeeiyflS • tIae liItk..... are lIot co.....t w. tile model pIOpOMC1 ar1iet by tatelaat ror
U_plUftl •••'''_1'1 aad C;SO 'Ow.aaiaa1_ divetlity is 1lOt..,loyecl. Tb.i8 GSO is a
pc'OCcllia• ..uite witJa .,.....uiea1I.i11111. Plea IWG4IS9 it appna t!aat to meet tile savic:e
objectives for tIIia-GSO .dle rajn;m..EblNo fot tile up Wak is 8 dB Del S dB OIl die dow1lliaJc.
TIle pIObabiJity cliIuibutiOll ploes iIIdic:ate•• expected. that tlse dowaliak iato the c;so eutls
tmniftall is dae domiaaAt iaterfemsc:e problem.

Iffailare to 1IInt.."ic:e objectives is all uaaceepcable level of imedelaCC. daea all IIN of4.0 dB
would teduee tile H..... C;SO 1I0111iaal cIow1l Wak dear air J!bJNo f1Oll110.5 to S.O dB. M,URI
1A aad 18 iadiace dIat tb.iI1evel ofiaterfereac:e wou.lcl oe:e:ut (or.."eln 015 q(dac yeiV.
n.ure 2A aad 28 sAowU that these levels cm oc:c:ut for times up to 5 SCCOIIds in leqth.

It is uacleat OIl~ to uaulate tAil data to a coUectioa ofco-frequeac:y VSATsscauered amoal
tile C;SO Ipot be..- or to die c:ue when the GJ!O arc: iffully loaded every 2 or 3 depc with co­
(requeucy050 satellites.

CP'ft1I65 w. a c:o.uibucioa to tile eN(10m C••lda wbic:h c:ouideml aautua1 iaterfereJlC:e
betweea ICOs LBO.(~(A)aacl LEO F(TDMA) aad O ••'s Adymc:eclSatc:om wllida piau
to .. aurow baad USATs eudl temU,·aI. about 20 Cal ill diameter ill tile 29.S - 30.0 GHz sub­
bad. Neidter up Iiakor dowuliak i81ed....w.- a pcobIeaa wid! LEO B clue to tile ....adiq o(
tile COMA. ..... LI!O F!Iad very sIloR iataferace ey", 011 tile cIoWIlliak aad vay Uoat but
m.ue illterfen8Ce eYfttS 011 the up Iiak. It ,.,. COIIduded that all intetf'emac:e evems _ the
050 lIetWork would be ac:c:eptable to the GSO lIetWOrk.

IntItrfeNnce from GSO networks into NGSO n«works
r.. GIO ... 1M 'pels,·s t 5ie.,..,apt-stM> ..... to be.. _ defiairiye 011......no. Pot the cue

die WSslJIOIt. beiq die yictialMtWock. .. .., Jiaks-d e iadie _MY...dae
OSO _oye_ dae 30 dB ..__ raa.....Table 3(c) Mia dae..tam
i-.f--=e c:rirariaof~Nt woaIcI be ac...w Car 0 II"qt wiIII...,lIO 2II1PccWI'
...per clay. It of wlaat power........i 1Y waa JaIiIl.d lIO-LIO A CortIIit...,... la adiet papet (1'(i 4-.51.,. dIeir..u.eic8 Cor" _ .....at" equatot
.. clear air..c.a up liak power&..die LIIO. TIailI pye a 7 a c:'.uIativ. pt.,'.1MIity
d*i1NtiOll for tile cleat aU ad .0691rr itLI!O A ...._ up to oY iaterf'cteIICe. -nu. data
'N81lOt~ ill TCi4-S186 10 it iI Jwd 110 deduce die true ... ofatraia. Howeyer. dlae
availability statiMia ace all much poorer tbaa that cequUecl by Iridium. .., .........

IIIIIItR <:PM=I'I6&1i- 1 .l ) OIIIy Mows.. ayailability ..u.eic8 fot tile 14.8Nt level~
. .~ widl a _ ... betweea ev..of3 for_ iatlaf'ereDCe.....no. MoeDroI& is

..... to ... dIiI caMt to deeeaaiM (or a 791r.Nt. Howeyet. ill c......TG4-"". it
appaa tIIat.. a.......y. pmbability of at O.78Nt would e-=eecl 0.1«'. Pat ill .... of
die aIlowablellaOlt tenD aIlowaac:e for LEO A of .01".

SiDce dleOSO llip pia eanll em.ial ....... it .., .....dIe cIowa liak ..... are
c die iated'eftlllCC iaIo die aaIl'OW baaMGSO • oac:.- foroaly 8IIort
....ofu-. s... form of~ fOWU c:oa.uol 011 die l*tofdae NGSO could
__iaterfeN" levels ill thillc:CUrio.

naT QIO ... T.,,"""
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USCPMOSllSA CDLt.,lI)fipte 4A aad4B that dace.........ve ....biJity dillzibutiOli
for _lIN ....r tIIa~ iato LEO ., liak would be eXCftdecl for pl.' tier 0 $Ii orthe time
aad wi:b,evaalaMia••p to 24 - ..... u sJaOWD in Fi,ure 11. This would Mrioualy depade dae
service objectives ofLEO A. .

Interterence Reduction Meehanlems
SecUOli 3.1.5 PlUtC ofdie CPM.aII. in a qulitative mea.r a _umber of prlaciples that
could be employed to cedace iAtedaace lev." ad mtq1lUCY oCtile ill JUle evutl. Tbae
priacipla aR e··';nd below for tile Iricliwa.,-em wilh iaa IIIOcIerate data tates. power
JXOanmmi".ItIateIY. md DcoroUS letVice quality requiRmars.
Adagive PowerCMm!..
It ia poISible foc LBO A to ptepIOlfMI tile lip IiU .-cl dowa IiaksipalleveJs in mticipatioa ofan
exceu ill JUle eveat iato itllletwcxk. However. wllea operacia. to _ eaRll temIiaal at low
elevanOil aqla die power coauol raqe ia Ii, ·'.d. Ifftequat power adj........ ofdie cIowa Jmk
were required. dan prime power COIIW'- could be a pcoWem i e. Il_maa co-Creq1leaCy
tetmi1lal. aDd a ful1 GSO ate. Tile amouat ofpowercOiluol tequited ia reduced itIatae aeopa,hic
iaolabOil betweell eaRll teemi"al. is prac:tica1.

GrPr.is '"'Mien
Ifdie GSO e.....,.. daat do _lIave 1001(, fRel..., te1&le. dan lOme iatedaace
RICl1ldioa ia widl papIaic However. GSO IPOt at tbete (tequeAcies
aR .veA1la acs-._dIctefoN ic i...._
......b1eeo.= _ eifMr lelVa. If co-f'req...cy aS08 ale lpacecl aba, die ate

it ia dift"1C1I1t to ... !low"teellaique woaId be d'ective. TheC._i. acudy of VSAT. aIaaria.
wida lCOs iaclic••d aeopa,hic iaoIaIioa ofup to 1000 Ism aPt be req1lited.

Y-«Hi• .q.;.A_U
TIle It1Idia eataiII1y dill tile~ oldie ia liae......eeveaa is mI1Iced ilbodl
.,......... pia 1M. ..<_ O. 1- bam widda).U~. itia iIIIpractic:al
to employ"Jaqe _ N~...uica.Qady. a1lGlefOU8 VSAT. widllow

, ,piaaaceau Clllllot sbate u ceadily _GSO aetwotb with a few hip pia eudl term;.,l
\ : aateaaas.

Pach Divmity

• '2 s". Pi' 78 It is ......... it is "COIICCpCUIIy. ""'bJe to~~ ...
....ve Mea-OSO--'-toavoid _ ill liae ev..ifmr.-uife ....are·' -..
e..I.~TIle Iridi.-.,R•••••1.,. M viIibiJity .liItia-ofdae64 .,... orlDwer' ]', ,.....,.:=back
aadfOldl ,-way. lil••"ic,l•." .....
.......... IeIV by ity _ y~·..d
C,.. Ihlti. II •••••• tID die lealPSTN rn- ,.eeway
.. 1l ol awayia_.IU· W &dIMtr ......Odter .......
NG30cll_l aN II.i diveaity fordaeit.a,.ice liabaDd
... penaic dIia type of.litlllO..

• SjleQir ·'r;n.~., ......,• ......,to--ayaj..tMlityia
_oj' 2a-.SiIe_IJ.·..,.'u· OI SO -
ofcli8nw1li11 cWay."_••_ ....-ca__.eI willi I'I , Iie ria
TIIia............6¥_..-.;.~.._e eveat oftile GSO apliakiIIID
die ',ICecnft ate"81 Me Jobes • sees ia Fipre 2.
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NGSO/MSS Sharing with FS
It IDUIt be~. daat u. additioaal COIIIIUaiAt OR die NOSO/MSS _ GSO JlCtWOt'ks is the
requimDeat for ....with fS OR IDOIt 11lb-.... iA the 20130 GHz apec:uum. IticIium avoidecl
placial ill feeder liMa iA the sub-bad 29.5-30.0/19.7-20.2 as tile bad is aIloc:aed for MSS. Jiu
110 PS u.cl therefore so dow1I1iak pfcllimi1a. 11Ierefon:. tbia bud was _1iJIe1y to be ~loitecl
by OSO VSAT .,..... OD. the odIer Uad. die .... of the sub baada bve PS aUoearioU OIl a co­
primuy buia. ~1oIocolM iaitial ......WIa. dIat eoorcliucioa was ~blewi. fS ... the
pide1iaa of Rec: ;49 aad 747 as <:oGvatiGul PS ...uaow beaDIa_. aad mode 2
,..ptioa ate silo« ia tile 20130 GHz __ Moeocola panicipated ia tile 1994 NRM
rela1ive to -, wi* a Local MDkipoiat 0iMribuIi0aS~. a lIS aetWOrk co.li';p, ofoauzi
btoacIc__._uc1 coac:luclcd s&w;.q WI8 "'ble witIloataiac~OIl bodI
services. It IlOIIS tUt tM NlU4 coadudecl tbat ......wu.......widlGSO VSAT systems.
It is diff"lCult to believe that u. Iriclium like syItem c:cNIclsuoce8fuUy~e witll PS u.d
VSAT typeOSO D.etworks eyeD. ifall were OIl a co-primary statu.

Concl.u.ion.

Sec:cioIl3.1.8 of'CPM9SIllS eoec:luda daat ."" .- of .........11. nella...
.. t '_" 1:1 sh 'I.., 1M p. IA.. at .". GBz ill c.es" It
.-.aIel be daat dIi8 COIICl... is b-.d 0II11i__..wllidl iaeafenace criteria for
NGSOIMSS ~.wllic:lIis_ Older _ ..... 'DO re.... for a ~1Il1ille ImIium.
However. it is ••••raIIy trw, dIat wlaele pnM:Ciali1dUfINDOe---. teeImiqua caa be
elllpioyftsuc:ll ~ ve powcc:ODllOl. dial~ aGSO
aetwod&I may be to petalilliblc if..is_aIiqIe GSO_I_ widUa die fle1d of
view of the NOSO irs...• n·all ••••1 ia aaaow beam. No siaullaticas
were per(0I'IDId wid! multipleGSO 1Iitn widIia die field orview.

AUibid_mow"" up liak__ a UI2 or~isdie ......t proWea aec:eat
aperieace iac"dis'"betweea~"GSOa ill bly adJapaa bar_""-:.Itioaout.
80da c:o.tIia _ ., . III ......_ dIeir IfIICitiCIIlIt ..it is _,..b1e
to ....,. 1: pcaIlIetdMt NGSO.. Iiak&o. peak
*'f...lICe Of CCNIN. foe c.- ibid•. daere is oaIy .aco-&equacyGSO
.-1Iiee ill tile f.W of view ofdie~ eartIl....

3.1.8 lOIS ORto~ tIIat. -ia ... of GIIz II•••u ••• to .... PSS
... MR(Le. •• 17.) -111ft -. ( II I I $ • .., 0.2 _. )
........ __ ., .. GSO " Id • 1Ntw ..
Mt-.a .. --o8OIMIS C IM1I ' a tile
GSO __ el ..~ Mtwwks"T!aaeCOllCla8iouare
tile NRltor _ .i. betweelllOO MSS .........VSAT GSOa. TIaae ia....io
COIIdude die sialatioa woulcl be woae with a LBO d_ to die iacIeaed taqe ditYeRIdia1 OIl tile lip
1iak.

.. :



9'

Phpotetl R.co••••clatloas for US Po.itloa at WARe 95

To dace. there bu bee...Jibl. utilizatioa o( the 17.7-20.2 GHzuad 27.S-30.0<iHz buds (or GSO
PSS with 5,0 GHz of co.biaed up aad dowa liak bandwidth available every few dearees of the arc.
Til. _dies coadacted co date, show there is ao pouibillty of co- Creque.cy shari.. betweea
N'GSO/MSS Ceecierliaks as plaaDed by Iridiu. and VSAT GSO/FSS aetworks. Sharial .ay be
pouible with Jara aperture GSO tenaiaals if chere are oaly a Cew co- Crequeacy GSOs iD. lbe visible
arc.

It ia therefore reco••••ded chat the US ia paeral support the Mspad Qlcjpp ill Claapter 4 Sectioa
4.2.4.2h,. abq.. 17,7 GRz ia fiaal CPM report. This optioa -._dft. c..... _1t-1t__ 1. tb.
17.7-19.7 GRI aad %7.5·19.5 GRI ba•• be uNd prI......y by ao.-GSO/MiS u It ......tees
future aceen t~ ~II rss appllcatloas. Tbis s.coad opdoa woald eatan tbe follo.l-.=

RR 2613 (S22.2) would be waiv.d ia those sub-buds ideatifi.d for use primarily by
aoa-GSO/MSSCeederliak aetworks

·1CCO••odatiODS of exiatiae GSO/fSS aetworD would be proriclecl such that they
would coatiaue to Ilave equal status with respect to aoa--QSO/MSS feederliak
actworks ia those sp.cific sub-baads

widUa tIaae specific sub-buds, future GSO/PSS aetworks would aot callie banalul
iaterfereace to. or receive protectioa fro., aoa-GSO/MSS feederliak aetworks.

Specific:ally it is recoa••aded that footaotes eaco.plUial this. option be Plrt of til. U.s. proposal
toWIle-". Tlaele footaotes should be UIOciated with the sub-bands 19,2-19.1 GHz{space-to-Earth)
&ad 29.0-29.5 GHz(Earth-to-space).

TIle raIOaI ror daia NCOID••adatioa of 500 MHz ia eacfa direedoa are ...raL Pint, acC1la1
aoordiutio••xperi••ce iadic:ates that spectrum will be 100t i. the coordiDatio. proceu. Seco.d, it
is likely dw tIM aIIocatioa will aced to be slaarecl by o.e or .ore syate_ OD a co-clirectioaal, co­
polarbld buis. This would aot be pouible if duriae tIM iaterim 1Il0re GSO systnU would iatead to
11M til. band.

, '
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